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2. Material and Methods  


&
	

88

2.1. Plant material and culture conditions 
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2.1.3. Cell suspensions  
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2.2. Auxin Analysis  
2.2.1. Polar auxin inhibitors assay  
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2.2.2. Ehrlich reaction  
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2.2.3. Degradation of IAA 
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2.2.4. Quantification of IAA by HPLC 
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2.3. Extracellular protein analysis  
2.3.1. Protein concentration  
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2.3.2. Electrophoresis  
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2.3.4. Protein quantification 
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2.3.5 Enzyme activity assays  
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 2.4. Statistical analyses 
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3.1. Auxin analysis  
3.1.1. Auxin polar transport inhibitors  
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3.1.2. Ehrlich reaction   
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3.1.3. Auxin degradation assay  
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Figure 11. 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3.2. HPLC analysis  
3.2.1. Method validation   
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3.2.2Quantification of IAA by HPLC  
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3.3. Extracellular protein analysis of suspension cultures 
3.3.1. Protein secretion and concentration   
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Figure 22. 
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Figure 23. Liquid medium growth parameters. Absorbance and mass (mg) 
of embryogenic and non-embryogenic cultures during the first three weeks 
of culture on a medium containing 2,4-D (EC1) and picloram (EC2, EC3, 
NEC2). Results are presented as mean ± SD (n=3). 
 As observed in figure 23, the average mass increment (fresh weight) of 
the non-embryogenic callus (NEC2) was the highest (302.19 ± 83.78 mg), while the 
embryogenic calluses EC1 and EC2 presented the lowest increments (120.50 ± 18.49 
mg and 70.97 ± 50.70 mg, respectively). The EC3 presented an intermediate growth 
between the two extremes (235.1 ± 115.33 mg).  
 In terms of absorbance (A280), all the samples presented a similar profile, with a 
steep increase in the first two weeks leading to a maximum followed by a small 
decrease in the 3rd week. EC2 and NEC2 presented the higher values after 2 weeks of 
culture (1.876 and 1.142, respectively). The initial value was taken from liquid medium 
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3.3.3. Proteolytic enzymes inhibitors 
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4.1. Auxin analysis 
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4.1.2. Ehrlich reaction 
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4.1.3. Degradation of IAA 
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4.2. HPLC analysis  
4.2.1 Method validation 
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4.2.2. Quantification of IAA in callus tissue
2(	;)*	

		;

	)	?	


	??	;	


? 
 ?  ;	 

 
;   		 7  
			3;		
4	 	  	 		 ?  	 	 
;	 	 	       6  G6 ?
	"98G92		
	?

			7  ;	9:3
H6I??	3;	

HG6G9I
?		

A

		7  

?J
;;	


  
	 ?  	  "    	  2
		!
	
	H&
-Jet 
al., 6EE9I  

 HJet al., 9FF9I ;? 9:3  
	  "
 	  	 ;	 2 		  ; 	 	
; 	
	
=8

			;				;	
	in vitro2				

;		

;
	
  "	 	
	 	 
  
 	  	
 	
" 
; 7   	; 	  	 HU et al., 9F69I 2
	
	9:3 " H
;	 
;I  

  ? 		
;	-		

"		
;				H'	9FFFI
   		 	   ? ;	  	3
;	 

  " J ?  
	 ?  	
 	 !  
  2  	?   ;	 ;
 
-;	 ;	  	 "
 		
;  	 	 			
 H 

9F69I 					
?	in vitro 

	 
    	;   	    
;
	 ? 
  
	  	  
  	
;	;		H		et al., 9FF>I
,	  =?J 	 	 
 
? 	  ; 	
7   		 		 ; )* )	?  (	 	
	
					?	7  
 7  H
 I 2  	  		?  
 
  	 

 	 H  =  ? 
  
(	?	
I
20+3
;	J
			
		
7
)*			

	
;
HNet al.,9F68IH5


	
=:

et al., 9FF<I ? 
 	
  		    2
		
J
;
;	;
	??		
;	"
?0+3
;
	,					"
; ? 	
 
 
	 H* et al., 9FF>P 'l
 9FF@I
4
    	 		  
 

?

    
J 	
	;   
 	
 	
  
   		 	

		
   "	 	  ; 
J H'	
 et al., 9FFFI
 
		
;
??	J			

		  
	  ? 	 ;	 	  	? 

  H5 et al 9FFEI 2 	
 	 ? " 
	
				
		;		

7					7  ?(	=
?J 	??  7   		  
;)	? ;  69
?J  		 ? 

 	 693	
 
	? 	  	  ;	


2
	?		"	
! 	 
; 	 	U  	3?	J H9F69I?	 	   	
;	 	 	 		  	
 	 		 7   		 
     	 

 	      	 
	?
;	
663	


"
7?	J 		

	 7  
;


		?		
 		? 
 
	-;
	?

	7  ?

	;		

;				7  7
	
=>

?	;		H

8I

;
	?			7  
5  	?   		 "  	
 	 
			
"?;?
			


? 	
	 " 		
 ?;   	

?;	;		;	
HDet al9FF=P Uet al., 
9F6FI  	

; U  	3?	J H9F6FI 
	 	  	
	
  ;	  	3;	  
 ?  " 

?; 	 		   

	  
	 	? 
;
" 	  ;	  	3;	 

   ; 	
"		H	et al., 9F69I
'  
     
	; 	 	    
   		 " 

  
  			  




4.3. Extracellular protein analysis of suspension cultures 
4.3.1. Protein excretion and concentration   
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